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From: T. H. Mitchell and J. R. Mulk
Phone: 6-1747 G6-50
Date: February 4, 1991
Subject: TDQMCAL MFSS3RANLtAYt DOQRENrII4G GFIDPHYSICAL SURI7EYS AT
THE 1100-Erf-1 SOUIIi PIT.

7b: S. W. Clark H4-55

cc: J.W. Fassett G6-50
D.G. Horton H4-56
K.M. Singleton H4-56

S^

This technical memorarsd^ sumo>a._ri zes the results of the
t=-=y geopliysical surveys oondtx.-ted at the 1100-PM-1 OpeLable Unit,

South Pit Sub-oparable Unit. These surveys were ccnduoted by the
geosciences group. Westinghouse Hanford C®pany as outlined in
the R®med;al Inyestigation Bhase II SupplemeQit Work Plan, Draft
A, Section 4.8.13. The geophysical methods used inoluded gmturi
penetrat,*g radar (GPR) and electxvoagtfetic i,+aur! i on (EbII) . The
surface of the site was also mapped.

PJREOSE

The puxpose of the geophysical surveys were to detennine the
depth of fill, the baurlary of burial areas, and the location of
buried objects at the South Pit. The information gathered will
be.used in conjunction with all data collected during the site
characterization investigations to deto*m;*+o responsibility for
this site.

The South Pit is adjacent to the Horn Rapids Iandfill along the
south side of the landfill, separated only by the Horn Rapids
Road, (Figure 1). Figure 2 shows the specific site layout with
geophysical grid points surveyed on 15 meter centers. The
surveys were initiated on Novanber 6, 1990 and field work were
completed on November 27, 1990.

The geaphysieal surveys were conducted following the
procedures contained in the &v;rr_Wtal T*n„xit;aa ;gns and Site

wrantnr; zat;m =sl - (*c-c*-7-7) : in partiGVlar, SeCtion EII
11.2 , Geoohvs'lcal Sutvev Work. R®v 1,

The GPR surveys were ccnduct.ed with an SIR Systetn 8
manufactured by Geophysical Survey Systems, Inc. and a 300 MHz
antenna. An FM31 rcn-oontacting terrain eonductivity meter
manufactured by Geonics Limited was used for the IImII work.



Surface mapping:
Stirface features obsexved by walking over the site are shown

in Figure 3. The South Pit has clearly been the site of dumping.
items such as tin cans are delineated on the figure as dense
surface metal. Other tnn-native materials obsetved on the
surface iaclude rock piles with cobbles on the order of several
to tens of oentimeters in diavoeter, fibrroas shingles, and
apparent ash and clinkers possibly from coal fired plants.

FSYII surveys:
Figure 4 shows the FSYII data in profile form and Figure 5

shows the same data in coritcur form. The data was collected in
line with the grid points, with additional readings at
approximate 5 meter intervals between the 15 meter grid points.
Along the edge of these figures are the grid line naobers and
letters for location. The rnninal oondxtivity for the South Pit
area is roughly in the range of 5 to 7 millimUos/mster. The
general trerd depicts an increasinq apparent eaiductivity in the
near surface materials to the west. 'Ibpoqraphically, this also
is the lowest part of the South Pit area.

The atxmaleus area, where corxductivities vary greatly, is on
the north side of the South Pit and exterds to and possibly under
the Aorn Rapids road. The arxmalous area, as depicted by FSYII
methods, is delineated either by the profile or contoured data by
departure from generally flat profiles (Figure 4) or by tight,
complex contour lines, (Figure 5).

GPR surveys:
Figure 6 shows the ananalies from the GPR data. GPR

traverses were run both east-WeSt and north-south alorg the 15

meter survey grid. Additionally, closer traverses were run in
the vicinity of grid point G-6 to try to enhanoe any data fxffi
below the near surface. Data er*ancement through filtering and
signal averaging did not significantly impivve the results or
bring out radar refleckiens from deeper in the section.

The GPR data generally delineates the saaae arrmalcus zone on
the north side of the South Pit as the FmII data. Unfortunately,
the conductivity of the surface materials in this ananalous area
are high enough, either from the scattered metal, or from the
material in the apparent coal burning waste, that the GPR
penetration below the near surface was not possible.

Aerial photography:
Three sets of aerial photographs were examined for this site

after the geophysical surveys and prre.l 9ini*+ary intexpnatations
were conQlete. They do not offer sufficient resolution or detail
to enhanoe the geophysical results, but do help support some of
the observaticns.

The aerial photos were taken on May 24, 1948, Novaber 2,
1964, and on April 24, 1973. The 1948 photo, copied in part in
Figure 7, shows the South Pit and Horn Rapids Landfill at a time
of obvious subsurface and surface disturbanoe. The approximate



burial boundary ftam geophysics correlates well with the disposal
pit and debris on the original 1948 piioto. Unfortunately, the
amamt and type of debris cannot be det.esmined fx^ the phot.o.
r.;r,8ars we have called "Dozer" tracks in Figure 3 are evident on
the aerial phot.os and are useful for location and saaling. A
disturbed area, as seen an the 1948 photo in the southeast corner
of the South Pit study area, has been intetpreted by others to be
a]moll, suggested here as possibly the spoils from digging the
disposal pit area of the South Pit. Presently, the
interpreted ]an11 does not exist nor does a significant
dspz+ession or at the disposal pit site. The South Pit area
has generally been leveled sirne the 1948 photo and before a 1964
photo, where the grotuid appears generally level, oovered by
vegetation. The 1973 photo shows no particular change from the
1964 photo. The reader is referred'to the original photogxaphs
and overlays for more detail.

Cbnclusians:
The radar systea scans a zone below the antwna and

extending sideWays to about 45 degrees to each side. Therefore,
information about the subsurfaoe is obtained from more than just
dirac.•tl.y below the 15 meter wide sutvey tracts. But 100%
subsurface coverage of the area was not obtained due to the
separation of the survey lines. Bdditionally, in the northern
side of the area, depicted by the wiggly lines on Figure 6,
penetration mxh below the surface was not obtained. With these
caveats in mirrl, no anomalies whidi would reasonably be
interpreted to be buried barrels were observed.

Radar ananalies, scattered primarily over the northern and
eastern portion of the south pit area are generally due to
isolated pieces of metal, such as tin cans and cables, at and
within one foot of the surface. Figure 8 shaws the appxnximate
boundary of the interpreted burial area.

A possible analog area to the South Pit is the dtmp site
adjacent to the 618-13 area in the 300-FF-5 Opezable Unit. This
dum site is a depression on the order of 3 meters deep. This
pit has been backfilled with a variety of wastes, includinq loads
of asphalt, rocks, and ash from a coal burninq plant. This
technical nWrozandimm in no way inplies that this "analog site" is
what the South Pit once looked like, but surface apearances and
the types of materials present at the surface have many
similarities between the two sites and offer an inte.restirx3
ccaTparison.

Iogbook 4diC-N-306-5 contains infozmation for these surveys.

SUtxnitted by:

J.R. Ktuik
T.H. Mitchell
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Figure 1. 1100-EM-1 South Pit Location Map
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Fiqure 2. 1100-EM-1 South Pit Surveq Grid
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Figure 5. 1 100-EM-1 South Pit
EMI Contour Mep (I m;ll;mho/me+er
conto.r in4ervdl)
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Figure 6. 1 100-EM-i South Pit
Radar Anomalies Man
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^'^yure 7, tqerial pko{o9rapk Horv. Rap;d5
l.and Fil l/ 5ou-th Ptt area ^ f loWn IVlay 24 1 1948.
ApRroximat.e Scale.: I ;nck= 320 feet.
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Fi9ure $, 1 100-EM-1 South Plt.
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